A new series of 2-(3-oxo-3-phenylpropanoyl)-3-(substituted aryl)-1-thiazolidin-4-ones has been synthesized by cyclocondensation of ketoanils (the condensation products of 2, 4-dioxo-4-phenyl butanal with primary amines) with mercaptoacetic acid. The chemical structures of the synthesized compounds were elucidated by elemental analysis, molecular weight determination, and UV, IR, 1 H, 13 C and DEPT-135 NMR spectral measurements. Bactericidal and fungicidal activates of the new products were studied in virto against Staphylococcus aureus and Eseherichia coli bacteria and Asparigillus niger and Rhizoctia bataticola fungi by using ampicillin and bavistin reference drugs, respectively.
INTRODUCTION
Imines often called as anils are useful as precursors for the synthesis of variety of organic compounds [1] [2] [3] including hetrocycles. Thiazolidinones containing sulphur and nitrogen in five member ring, obtained by cyclocondensation of imines with mercaptoacetic acid, are important class of heterocyclic compounds owing to their multifarious applications in diverse disciplines such as in medical science as antibacterial 4, 5 , antifungal 6, 7 , anticonvulsant 8 , antiubercular 9 , anti-HIV 10 , anti cancer 11 , analgesic 12 , sadative 13 , CNS depressant 14 , hypnotic 15 etc agents, in agriculture as herbicidal 16 , pesticidal 17 and insecticidal 17 , in industries as dyes [18] [19] [20] [21] and in coordination chemistry as ligands 22, 23 . The manifold applied features of thiazolidinones in general and broad spectrum of their potent biological activities in particular aroused our interest to synthesize 2-(3-oxo-3-phenylpropanoyl)-3-(substituted aryl)-1-thiazolidin-4-ones by cyclocondensation of ketaoanils (condensation products of 2, 4-dioxo-4-phyenyl butanal with primary amines) with mercaptoacetic acid, characterization by routine physico-chemical methods and evaluate their antimicrobial potential against some Gram-positive and Gram-negative bacteria and fungi, and report in the present communication.
EXPERIMENTAL

Synthesis Scheme
Synthesis of 2-(3-oxo-3-phenylpropanoyl)-3-(substituted aryl)-1-thiazolidin-4-ones involved three steps.
Reagents and conditions a.
Selenium dioxide, 96% ethyl alcohol, diethyl ether, refluxed for 5 h. b.
Ethanol, reflux 3h. c.
Sodium bicarbonate, dry benzene reflux 6h.
Step I: Synthesis of benzoylmethaylglyoxal Benzoylmethylglyoxal was prepared 24 by the partial oxidation of benzoyl acetone with selenium dioxide. Reaction mixture containing benzoyl acetone (1) (0.6 mol) and selenium dioxide (0.6 mol) in 500 ml of 96% ethyl alcohol were refluxed for 5 h. Orange yellow reaction mixture was decanted and concentrated over water bath and after cooling it was dissolved in diethyl ether and selenium was removed by filtration from the product. Solvent of the filtrate was evaporated at room temperature to get dry product and weighed.
Step II: Synthesis of ketonail Schiff's bases All benzoylmethyl ketoanils (Schiff's bases) were prepared 24 by mixing equimolar (0.063) saturated solutions of each first step product with substituted aniline, p-nitro, o-methoxy, p-methoxy, m-methoxy, p-hydroxyl and p-dimethyl amino anilines and o-amino pyridine in ethanol and reaction mixtures were refluxed on water bath for 3h and cooled on ice bath and filtered. The solids were washed with diethyl ether.
Step III: Synthesis of 2-(3-oxo-3-phenylpropanoyl) -3-(substituted aryl)-1-thiazolidin-4-ones 24 For synthesis of each of 2-(3-oxo-3-phenylpropanoyl)-3-(substituted aryl)-1-thiazolidin -4-ones, to each second step product (0.02mol) thioglycolic acid (0.03 mol) was mixed in dry benzene and the reaction mixtures were refluxed for 6h and hot reaction mixtures were concentrated to half of their volumes over water bath and cooled at room temperature and neutralized with aqueous sodium bicarbonate solution to remove unreacted acid; precipitates of products obtained were filtered and washed with water repeatedly to ensure complete removal of sodium salt(s) and dried in air.
All the compounds were purified by crystallization from methanol
The purity of the synthesized compounds was monitored using thin-layer chromatography. The spots on TLC plates were visualized in iodine vapours and UV light at 254 nm. All the synthesized 2-(3-oxo-3-phenylpropanoyl)-3-(substituted aryl)-1-thiazolidin-4-one products migrated as single spots showed that all products were pure.
Physico-chemical and microbial investigations
Elemental analyses for C, N, H and S contents of the compounds were done on Vario EL-III analyzer. Melting points of compounds determined in open glass capillaries using a digital melting point apparatus are uncorrected. Molecular weights of compounds were determined by Rast's method using camphor as solvent. Absorption spectra were measured on a Shimadzu UV-2401 Pc UV/Vis spectrometer in 200nm-800nm. IR spectra in 500 cm -1 -4000 cm -1 range were recorded on FT-IR Shimadzu spectrometer in KBr medium. 1 H NMR, 13 C NMR and DEPT-135 spectra were recorded on Bruker Advance Spectrometer operating at 400 MHz in CDCl 3 /DMSO solvent.
Antimicrobial (antibacterial and antifungal) activities of the synthesized compounds were tested in vitro using paper disc diffusion method against a few important bacteria like Escherichia coli and Staphylococcus aureus in Mueller Hinton agar (MHA) medium and antifungal activity against common fungi, like Aspargillus niger and Rhizocaticol bataticola in potato dextrose agar (PDA) medium. Known antibiotic ampicillin and fungicidal drug bavistin were used as standard drugs in bactericidal and fungicidal studies respectively. The degree of bacterial and fungicidal activities was determined by measuring diameter of inhibition zones.
RESULTS AND DISCUSSION
Theoretically proposed molecular formulae of the compounds are in conformity with the experimental data of molecular weights and elemental analyses (Table 1) . .
Both chain and ring C=O chromophoric groups, common in all the synthesized compounds (6a-g) displayed their primary and secondary bands of n→δ* and π→π* electronic transitions in 204-244 nm and 228-314 nm ranges, respectively. O-CH 3 auxochromic group of ortho, meta and para methoxy compounds showed ;π→π* and n→π* electronic transitions in 246-248 nm and 284-348 nm regions, respectively. Both nitro and phenolic groups displayed two bands at 204 nm and 228 nm, and 246 and 354 nm corresponding to n→δ* and π→π*, and π→π* and n→π* electronic transitions, respectively.
The common characteristic groups of 6a-g thiazolidinones exhibit υ C=O (cyclic), υ C-N (ring) and υ C-S-C (ring) vibrations in 1638-1700 cm . υC-O-C, υC-H(symm) and υC-H(asymm) vibrations of OCH 3 in compound 6a-c are filling in 1048-1176cm -1 , 2836cm -1 and 2933-2953cm -1 ranges, respectively and NO 2 group in compound 6e also displays bands at 1303 cm -1 (υC-NO2 symm) and 1606 cm -1 (υC-NO2 asymm.
In order to verify infrared inferences regarding the structures of the synthesized compounds, their 1 H, 13 C and DEPT-135 NMR spectra have been critically examined.
1 H NMR spectra of (6a-g) displayed signals for all common proton containing groups, CH 2 (aliphatic), CH 2 (ring), CH (ring) and benzene ring, in δ 2.2-3.73, δ 2.1-2.23, δ 5.8-6.25 and δ 6.3-8.4 ppm, respectively. Enolic groups signal are displayed in δ 13.0-16.3 ppm invariably in all the compounds most probably due to adjacent position of methylene CH 2 group with ketonic group (ring and chain); other substituted groups OH, OCH 3 and N (CH 3 ) 2 also displayed the characteric signals in δ 6 ppm, δ 3.7-3.9 ppm and δ 3 ppm, respectively. Although in DEPT-135 spectra all the signals for CH 2 (chain) and CH 2 (ring) are occurring at the same ppm as observed in 13 C NMR spectra but in compound 6d and 6f-g instead of downward position as expected some of the signals appeared A Perusal of microbial data reveals dose dependent toxicity of the synthesised compounds against all the test microbes. p-Methoxy and oamino pyridinyl products exhibit moderate significant bactericidal and fungicidal activities against both bacteria and fungi tested. m-Methoxy substituted thiazolidinone is completely inactive against all the microbes. o-Methoxy and p-hydroxy products show moderate antibacterial activity against both bacterial strains and A. niger fungus but non-toxic against R. bataticola fungus. p-Nitro product is active against both bacteria and R. bataticola fungus but inactive against A. niger fungus ( Table 2 ).
The structure and activity correlations have been studied among ortho-, meta-, para-methoxy isomers and para substituted N (CH 3 ) 2 , NO 2 and OH thiazolidinones as on para position steric hindrance is minimum. Isomeric methoxy compounds exhibit meta ≤ ortho< para order in their activities against both of the bacteria and fungi whereas para substituted products fall in order N(CH 3 ) 2 <NO 2 <OCH 3 and OH≤N(CH 3 ) 2 <OCH 3 for bactericidal and fungicidal activities, respectively in accordance of electronegativites of substituents.
